Identification, molecular characterization, and structural analysis of the blaNDM-1 gene/enzyme from NDM-1-producing Klebsiella pneumoniae isolates.
NDM-1 comprises a carbapenemase that was first detected in 2008 in New Delhi, India. Since then, NDM-1-producing Klebsiella pneumoniae strains have been reported in many countries and usually associated with intra and inter-hospital dissemination, along with travel-related epidemiological links. In South America, Brazil represents the largest reservoir of NMD-1-producing K. pneumoniae. Here, we focused on the detection and molecular/structural characterization of the blaNDM-1 resistance gene/enzyme from 24 K. pneumoniae clinical isolates in the Midwest region of Brazil. Antimicrobial susceptibility assays showed that all isolates are resistant to carbapenems. Molecular typing of the isolates revealed seven clonal groups among the K. pneumoniae isolates, which may indicate intra or inter-hospital dissemination. Moreover, the blaNDM-1 gene was detected in all 24 K. pneumoniae isolates and the full blaNDM-1 gene was cloned. Bioinformatics analysis showed that the NDM-1 enzyme sequence found in our isolates is highly conserved when compared to other NDM-1 enzymes. In addition, molecular docking studies indicate that the NDM-1 identified binds to different carbapenems through hydrogen and zinc coordination bonds. In summary, we present the molecular characterization of NDM-1-producing K. pneumoniae strains isolated from different hospitals, also providing atomic level insights into molecular complexes NDM-1/carbapenem antibiotics.